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IN THE CLAIMS 
Please amend the claims as follows: 

1 . (Currently Amended) An imaging device to be introduced into a human or animal body 
for intemally imaging a portion of the body, the device comprising: 

an elongate member including proximal and distal ends; and 

an acoustic-to-optical transducer at each of a plurality of separately addressable discrete 
locations distributed longitudinally along an optical core of the elongate member away from the 
proximal end of the elongate member, wherein the elongate member includes a sufficiently small 
diameter and sufficient rigidity to permit use for introducing a separate ancillary device into the 
body. 

2. (Original) The device of claim 1 , in which the elongate member includes at least one 
optical fiber. 

3. (Original) The device of claim 2, in which the optical fiber includes a damped siUca 
fiber. 

4. (Original) The device of claim 1 , in which the acoustic-to-optical transducer includes 
a Bragg grating sensor. 

5 . (Original) The device of claim 4, in which the elongate member includes at least one 
optical fiber, and in which the Bragg grating sensor is formed in a core of the optical fiber. 

6. (Original) The device of claim 5, in which the Bragg grating includes a length, in a 
longitudinal direction of the elongate member, that is at least 200 times an optical wavelength of 
fight passing through the core of the optical fiber. 
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7. (Original) The device of claim 4, in which the Bragg grating sensor includes a 
variable period. 

8. (Original) The device of claim 7, further including a tunable laser, optically coupled 
to the Bragg grating sensor including the variable period, the laser operable to adjust an effective 
location of the Bragg grating sensor by adjusting a wavelength of light to select a desired portion 
of the Bragg grating sensor that provides a corresponding desired period. 

9. (Original) The device of claim 1, further comprising an electrical-to-acoustic 
transducer, at least a portion of the electrical-to-acoustic transducer located away from the 
proximal end of the elongate member. 

10. (Original) The device of claim 9, in which the electrical-to-acoustic transducer 
includes a piezoelectric transducer. 

1 1 . (Original) The device of claim 1 0, in which the elongate member includes at least 
one optical fiber, and in which the piezoelectric transducer includes a circumferential jacket 
about at least a portion of the optical fiber. 

12. (Original) The device of claim 9, further comprising an electrical driver, coupled to 
the electrical-to-acoustic transducer. 

13. (Original) The device of claim 12, in which the electrical driver is operable to couple 
an approximately 40 megahertz electrical signal to the electrical-to-acoustic transducer. 



14. (Original) The device of claim 1 , in which the elongate member includes at least one 
aperture. 
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15. (Original) The device of claim 14, in which the at least one aperture has a length, in a 
longitudinal direction of the elongate member, of approximately between about 151 microns and 
about 200 microns. 

16. (Original) The device of claim 14, in which the elongate member includes a plurality 
of apertures disposed in a spiral pattern along the elongate member. 

1 7. (Original) The device of claim 1 , in which the elongate member is biocompatible and 
has a diameter of less than about 1 millimeter. 

18. (Original) The device of claim 1 , in which the elongate member is biocompatible and 
has a diameter of less than about 0.5 millimeters. 

19. (Original) The device of claim 1 , in which the elongate member is biocompatible and 
has a diameter of less than about 0.2 millimeters. 

20. (Cancelled) 

21 . (Original) The device of claim 1 , in which the elongate member comprises at least 
one optical fiber, the fiber including a core and a cladding about at least a portion of the core. 

22. (Original) The device of claim 21, in which a diameter of the cladding varies 
longitudinally along the elongate member. 

23. (Original) The device of claim 22, in which the diameter of the cladding varies 
periodically. 



24. (Original) The device of claim 22, in which the diameter of the cladding varies 
periodically with a period that is approximately equal to an acoustic wavelength in water. 
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25 . (Original) The device of claim 22, in which the diameter of the cladding varies 
periodically with a period that is approximately equal to a quasi-Lamb wavelength in the optical 
fiber. 

26. (Original) The device of claim 21, in which the cladding includes a plurality of beads 
separated from each other by filler regions of lower acoustic impedance than the beads. 

27. (Original) The device of claim 26, in which the beads are substantially formed from 
silica. 

28. (Original) The device of claim 26, in which the filler regions are substantially formed 
from at least one of a polymer, a gel, and a fluid. 

29. (Previously Presented) The device of claim 21, further comprising a piezoelectric 
jacket about at least a portion of the optical fiber, at least a portion of the piezoelectric jacket 
operating as an electrical-to-acoustic fransducer. 

30. (Original) The device of claim 29, in which the piezoelectric jacket is substantially 
formed from polyvinyldiene fluoride (PVDF). 

3 1 . (Original) The device of claim 2 1 , in which the j acket is shaped as a spiral about the 
optical fiber in a longitudinal direction of the elongate member. 

32. (Original) The device of claim 29, in which the jacket includes a plurality of ribs. 

33. (Original) The device of claim 29, further including: 

a cylindrical strength member about at least a portion of the jacket; and 

a cylindrical sheath about at least a portion of the cylindrical sfrength member. 
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34. (Previously Presented) 



The device of claim 1, in which the elongate member 



includes an acoustic signal collecting lens. 

35. (Original) The device of claim 1, further including a laser operatively coupled to the 
elongate member. 

36. (Original) The device of claim 1, further including an electrical generator operatively 
coupled to the elongate member. 

37. (Currently Amended) A method comprising: 

introducing an elongate imaging device into a human or animal b ody, wherein the 
elongate imaging device includes an elongate member including an acoustic-to-optical 
transducer at each of a pluraUty of separately addressable discrete locations distributed 
longitudinally along an optical core of the elongate member, and wherein the elongate member 
includes a sufficiently small diameter and sufficient rigidity to permit use for introducing a 
separate ancillary device into the body; 

delivering acoustic energy from a portion of the device that is located within the body; 

receiving, within the body, acoustic energy reflected from the body; 

transducing, within the body, the received acoustic energy into an optical signal; and 

communicating the optical signal to a location outside of the body. 

38. (Original) The method of claim 37, further comprising forming an image of a region 
within the body using the optical signal that was commimicated to a location outside of the body. 

39. (Previously Presented) The method of claim 37, comprising: 
introducing a catheter over the elongate imaging device; and 

guiding the catheter to a desired location using the elongate imaging device. 
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40. (Original) The method of claim 37, in which the transducing includes using a Bragg 
grating. 

41 . (Currently Amended) An imaging device for being introduced into a human or animal 
body for imaging an internal portion of the body, the device comprising: 

an elongate member including proximal and distal ends; and 

means, located on the elongate member, for performing acoustic-to-optical transducing 
using an acoustic-to-optical transducer at each of a plurality of separately addressable d iscrete 
locations distributed longitudinally along an optical core of the elongate member, in which the 
acoustic-to-optical transducer includes a user-selectable longitudinal location. 

42. (Currently Amended) A device for imaging a human or animal body, the device 
comprising: 

a guidewire, the guidewire comprising; 

an optical fiber including an optical core and an acoustic-to-optical transducer at 
each of a plurality of separately addressable discrete locations distributed longitudinally along 
the optical core; 

a piezoelectric jacket; and 

at least one Bragg grating sensor; and 

wherein the optical fiber is at least partly coated with the piezoelectric jacket, and 
where the at least one Bragg grating is contained within the optical fiber, and wherein the 
profile of the device is less than 1 millimeter in diameter, and wherein the guidewire has 
sufficient rigidity to permit introducing a separate ancillary device into the body using the 
guidewire. 

43. (Original) The device of claim 42, further comprising a strength member, wherein 
the strength member includes at least one aperture. 



44. (Original) The device of claim 42, wherein the device is an intravascular guidev^dre. 
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45. (Original) The device of claim 42, wherein the device is sized and shaped for being 
used for intravascular imaging in conjunction with catheterization. 

46. (Original) The device of claim 42, wherein the device is sized and shaped for being 
used for intravascular imaging at least one of before, during, or after catheterization. 

47. (Original) The device of claim 42, wherein the optical fiber comprises siHcon oxide 
and the piezoelectric jacket comprises poled polyvinyldiene fluoride. 

48 . (Previously Presented) The device of claim 4 1 , in which the acoustic-to-optical 
transducer includes a Bragg grating with a variable period. 

49. (Previously Presented) The device of claim 48, further including a tunable laser, 
optically coupled to the Bragg grating sensor including the variable period, the laser operable to 
adjust an effective location of the Bragg grating sensor by adjusting a wavelength of Ught to 
select a desired portion of the Bragg grating sensor that provides a corresponding desired period. 

50. (Previously Presented) The device of claim 41 , in which the elongate member has 
sufficiently small diameter and sufficient rigidity to permit introducing an ancillary device into 
the body using the elongate member. 

5 1 . (Previously Presented) The device of claim 50, in which the elongate member is an 
intravascular guidewire that is sized and shaped for being used for real-time intravascular 
imaging in conjunction with catheterization. 



52. (Previously Presented) The device of claim 41, further comprising a strength 
member, wherein the strength member includes at least one aperture. 
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REMARKS 

This responds to the Office Action mailed on January 18, 2007. Claims 1, 37, 41, and 42 
are amended. No claims are cancelled or added. As a result, claims 1-19 and 21-52 remain 
pending in this patent application. 

Telephonic Interview Summary 
Applicant thanks Examiner Jaworski for extending the courtesy of a telephonic interview 
with Applicant's counsel, Simeel Arora, on April 17, 2007. Claims 1, 37, 41, and 42 were 
discussed, along with the previous prosecution history and Morey et al. U.S. Patent No. 
5,007,705. Applicant's counsel believes that agreement was reached that the above claim 
amendments render the claims allowable. However, if the Examiner should disagree, the 
Examiner is invited to telephone Applicant's counsel, Suneel Arora, at 612-373-6951, so that any 
minor issues that remain can be expediently resolved. 

Claim Rejections - 35 USC 103 
Claims 1-19 and 21-52 were rejected under 35 U.S.C. 103(a) as obvious based upon Riza 
et al. (U.S. Patent No. 5,718,226) in view of any one of Sinofsky et al., Benett et al. (U.S. Patent 
No. 5,944,687) or Q'Donnell et al. (U.S. Patent No. 5,615,675), and further in view of Morey et 
al. (U.S. Patent No. 5,007,705). Applicant respectfully submits that this rejection is moot in light 
of the above claim amendments and telephonic interview. Accordingly, Applicant respectfully 
requests withdrawal of this basis of rejection of these claims. 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 

Serial Number: 10/685,226 
Filing Date: October 14, 2003 

Title: OPTICAL-ACOUSTIC IMAGING DEVICE 



Page 10 

Dkt: 1599.003US2 



CONCLUSION 



Applicant respectfully submits that the claims are in condition for allowance, and 
notification to that effect is earnestly requested. The Examiner is invited to telephone 
Applicant's attorney at (612) 373-6951 to facilitate prosecution of this apphcation. 

If necessary, please charge any additional fees or credit overpayment to Deposit Account 



No. 19-0743. 



Respectfully submitted, 
GILM. VARDIETAL. 
By their Representatives, 

SCHWEGMAN, LUNDBERG, WOESSNER & KLUTH, P.A. 
P.O. Box 2938 
Minneapolis, MN 55402 
(612) 373-695JK.r ) / 



Date /?pr:| {%^200'1 



By 




Suneel Arora 
Reg. No. 42,267 
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